Objective: Autoimmune disruption may contribute to risk for autism; however, since previous studies relied upon clinical diagnoses, exposure misclassification and recall bias are limitations. Thyroid peroxidase antibody (TPOAb) is an autoantibody involved in autoimmune thyroiditis. We aimed to test the a priori hypothesis that positivity to maternal serum TPO-Ab (TPO-Ab+) (defined as N 156 IU/ml) during pregnancy is related to childhood autism. Method: The study was based on a nested case-control design of the Finnish Prenatal Study of Autism (FiPS-A), a national birth cohort that includes prospectively drawn archived maternal serum specimens from virtually the entire pregnant population of Finland beginning in 1983. Cases of childhood autism (ICD-10F84.0) born from 1987 to 2005 were ascertained by performing linkages between national birth and inpatient/outpatient registries. All diagnosed cases in Finland over the birth years, and comparison subjects without ASD or severe/profound intellectual disability were matched 1:1 on date of birth, sex, birthplace, and residence in Finland. Maternal serum specimens were assayed in 967 matched case-control pairs for TPO-Ab by a chemiluminescent microparticle immunoassay blind to case/control status. Data were analyzed by conditional logistic regression for matched sets. Results: The prevalence of maternal TPO-Ab+ was significantly increased in pregnancies giving rise to autism cases (6.15%) compared to controls (3.54%). The odds of autism were increased by nearly 80% among offspring of mothers who were TPO-Ab+ during pregnancy (OR = 1.78, 95% CI = 1.16-2.75, p = 0.009), compared to mothers negative for this autoantibody. There was also a significant relationship between maternal TPO-Ab defined as a continuous variable and odds of autism (OR = 1.09, 95% CI = 1.01, 1.17, p = 0.02). Measures of maternal thyroid hormones did not differ between groups. Conclusions: These findings provide the first biomarker-based evidence that a class of known maternal autoimmune disorders is related to autism in offspring.
Introduction
Autism is a complex neurodevelopmental disorder characterized by impaired language, disrupted reciprocal social interactions, and stereotyped behaviors and interests (Fombonne, 2009) . Genetic factors are known to play a major role in autism though its etiology is still largely unknown (Persico and Napolioni, 2013) . Recent evidence has also implicated an emerging role for environmental factors (Volk et al., 2013; Patterson, 2011; Newschaeffer et al., 2007; Braunschweig and van De Water, 2012; Croen et al., 2011; Atladóttir et al., 2010; Reichenberger et al., 2006; Hamlyn et al., 2013; Hallmayer et al., 2011) .
Thyroid peroxidase (TPO), a thyrocyte apical plasma membrane glycoprotein, is an antigenic epitope that, in susceptible individuals, may induce formation of thyroid peroxidase antibody (TPO-Ab), an autoantibody involved in autoimmune thyroiditis including Hashimoto's thyroiditis (Ruf and Carayon, 2006; Hadj-Kacem et al., 2009) . Maternal TPO-Ab positivity (TPO-Ab +) has been associated with sensorineural hearing loss in children (Wasserman et al., 2008) . In addition, five year old offspring of mothers with TPO-Ab + during late gestation had diminished verbal, perceptual, cognitive, and motor performance (Pop et al., 1995) .
Moreover, some autoimmune disorders may be more frequent in mothers and other relatives of autism probands. Early studies, based E-mail address: asb11@columbia.edu (A.S. Brown).
